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Abstract: Ladle furnace (LF) refining spent slag is a by- LF refining Leaching
product of molten steel refining process. The reutilization slag residue
. 5 . Centrifugal
of LF refining slag is rare because ofthe high content of Hydrothermal i
sulfur in the slag. However, the hydrothermal leaching Ieaching
method can effectively reduce the sulfur content in _ Single Leaching
) ) ) mineral phase solution
refining slag and the leached slag has high recycling
value. As a composite mineral consisting of a variety of
single mineral phases, many components of the refined
slag dissolve into the solution during the hydrothermal pH, ICP
conductivity (Ca, Al, Si)

leaching process, forming a multi-component complex
leaching system. It is of great significance to study the dissolution behavior of LF refining slag in hydrothermal leaching
process for the recycling of waste residue resources. In order to investigate the dissolution behavior of refining slag,
the leaching behavior of LF refining slag and its two main mineral phases (12Ca0O-7A1,0; and 2CaO-SiO;) by
hydrothermal leaching treatment were studied and the difference between them was compared. The results showed that
the pH value of leaching solution was higher than 12 during the leaching process. With the increase of leaching time,
both the concentration of Ca and the conductivity of solution increased subsequently, but the concentration of Al
decreased sharply. Furthermore, the concentration of Si with a low concentration of less than 0.1 mg/L remained
constant. With the increase of time, in the leaching processing of 12Ca0-7A1,03, the pH value of leaching solution was
stable with around 11.3, the concentration of Al improved, and the concentration of Ca decreased slightly. Whereas for
2Ca0-Si0y, the leaching solution with low concentration of Si (lower than 0.6 mg/L) mainly contained Ca*. Overall,
the pH value and the concentrations of Al and Si of the leaching solution of the slag were close to those of single
mineral phase. The dissolution behavior of LF refining slag in hydrothermal leaching process can be studied by the
dissolution behavior of single mineral phase. However, the concentration of Al and Si were lower than that of single
mineral phase, indicating that the dissolution of 12Ca0-7A1,03 and 2Ca0O-SiO; in slag were restricted by the dissolution
of CaO and other components.
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Table 1 Chemical compositions of refining slag
Component CaO Al O3 SiO, FeO S
Content/wt% 57.85 17.05 16.52 1.44 1.40
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Fig.1 XRD pattern of refining slag
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Table 2 Parameters of minerals synthesis

Synthetic Chemical Manufacturing  Calcining

. o . Cooli
mineral composition temperature/C time/h ooltng
CI12A7 CaCO;3, ALLO3 1400 8 Slow

C2S CaCO;, SiO, 1400 8 Slow
Hydrothermal
Circlip synthesis reactor
Machine Electric
case ok machinery

e e e Fr - e S [ R =

4 @ 2 Rotating
‘ shaft
| Control

] D H-—T1 panel

(b) Homogeneous reactor
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Fig.2 Schematic diagram of experimental equipments
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Table 3 Parameters of hydrothermal leaching experiment

Sample Leaching Leaching Solid-liquid ratio,
temperature/C time/min S/L/(g/mL)
Refining slag 150 10~35 1:3, 1:7
CI2A7 150 10~35 1:7
C2S 150 10~35 1:7
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LF A MR K R R 5 fs. W LUE
H, 2 10 min BHE W pH~12, 12 HEHAIZER:, 2 41
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ST, BB N RSB ET N, (2R
35 min I, 2 SR SR IYA T T, BEE 1R
(30, 3= R Ca WRBEPLIEE N, 14 600~700 mg/L,
35 min I, 2 AR Ca IRERIART R % Al
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B 15 min JFEE TR, BOGRFFEL 2 mg/L: Sik
FEAEWR O R P R AR FFIE L 0.05~0.08 mg/L KK
F, R Si R KPR H R P AR .
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WK BB FES Ca IREAZERTEE L,
AT C2S TEIR U A IR B T R BN Ca?'s
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Fig.5 Hydrothermal leaching behavior of LF refining slag with different solid—liquid ratios
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Fig.8 Comparison of leaching results between LF refining slag and C12A7
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